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G W N e

Abstract: Background: Hyaluronic acid (HA) fillers offer a minimally invasive alterna-
tive for breast augmentation, appealing to young female patients seeking natural results
and minimal recovery time. However, achieving optimal outcomes requires a thorough
understanding of breast anatomy, filler properties, and safe injection techniques. This
study provides a comprehensive analysis of the anatomical considerations, techniques,
and filler properties necessary for optimal breast augmentation using HA filler. It also
explores patient selection, long-term safety and efficacy, and the management of compli-
cations. A review of key anatomical structures, including glandular tissue, fascial layers,
vascular anatomy, and Cooper’s ligaments was conducted. Injection techniques, such as
dual-plane and submuscular approaches, were analysed with a focus on pre-procedural
imaging. Four cases of young female patients undergoing breast augmentation using HA
filler (e.p.t.q. eve X, Jetema Inc., Seoul, Republic of Korea) were analysed. The efficacy of
HA fillers in achieving natural breast enhancement was demonstrated in all four cases.
Ultrasound played a crucial role in ensuring accurate filler placement, reducing risks like
vascular occlusion and filler migration. Patients reported high satisfaction and minimal
complications, though periodic treatments were required for maintenance. HA filler-based
breast augmentation is a safe and effective option for young female patients, delivering nat-
ural results with rapid recovery. Although the results can be temporary and maintenance
treatment is required, HA fillers may offer a non-invasive alternative to silicone implants.
Optimal outcomes can be achieved through a thorough understanding of anatomy, the use
of highly cohesive fillers, and ultrasound-guided injection techniques.

Keywords: breast augmentation; hyaluronic acid; injections; subcutaneous; anatomy;
cross-sectional; ultrasonography; interventional

1. Introduction

Breast augmentation is one of the most frequently performed aesthetic procedures
worldwide, and its popularity continues to grow, particularly among younger women [1-3].
Traditionally, silicone and saline implants have been the most common choices for this
procedure [4-6]. However, recently, hyaluronic acid (HA) fillers have emerged as a non-
surgical alternative, offering several advantages. These include shorter recovery times, the
use of local anaesthesia, and the ability to achieve customisable results, allowing patients
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to enhance breast volume without invasive surgery [7-9]. Despite these benefits, the use
of HA fillers in breast augmentation is not without risks. Complications such as infection,
filler migration, asymmetry, and interference with breast cancer screening have raised
concerns about the safety and long-term effectiveness of this technique [6,8]. For example,
products like Macrolane, previously marketed for breast augmentation, were withdrawn
due to issues with radiological imaging that could obscure breast cancer detection [10,11].
Furthermore, complications such as capsular contracture and nodule formation have
been reported, particularly when larger volumes are used or when fillers are not injected
correctly [12-14].

This article aims to explore the anatomical considerations, techniques, and filler
properties required for safe and effective HA filler breast augmentation in young female
patients. We also review documented complications and propose strategies for minimising
risks while achieving natural-looking, aesthetically pleasing results.

1.1. Anatomical Considerations

Understanding the anatomy of the breast is essential when planning HA filler injec-
tions, as the breast’s structure is complex and variable. It is composed of glandular tissue,
fat, and connective structures that collaborate to provide shape, support, and function.
These components are further organised within a network of fascial planes, ligaments, and
vascular structures that are critical for both the aesthetics and safety of breast augmentation
procedures [15-19].

The glandular tissue, responsible for milk production, is arranged in lobules connected
to ducts that converge toward the nipple. Surrounding this tissue are varying amounts of
subcutaneous fat, contributing to the breast’s volume and shape. The ratio of glandular
tissue to fat varies by age, hormonal status, and body composition. Younger and non-
pregnant patients typically have firmer breasts with more glandular tissue and less fat,
while older patients and those who have breastfed have more fat. This variation requires
greater care in patients with more glandular tissue to prevent visible lumps or nodules, as
denser tissue may make the filler more noticeable [18,19].

The pectoralis fascia separates the breast tissue from the underlying pectoralis major
muscle, defining the boundary between the breast and chest wall. Above this fascia, the
retromammary (submammary) space is commonly targeted for HA filler injections. This
space allows the filler to integrate smoothly, providing better blending and coverage while
preserving the natural movement of the breast. Proper placement in this space reduces
the risk of surface irregularities and undesirable cosmetic outcomes such as visible filler or
unnatural contours [19,20].

Cooper’s ligaments are fibrous connective tissues that extend from the chest wall to the
skin, maintaining the structural integrity of the breast. These ligaments form a supportive
framework that can influence the positioning and shape of the filler [21,22]. The tension
and orientation of these ligaments are critical factors in achieving a natural contour when
using HA fillers. Improper filler placement or disruption of these ligaments can result in
uneven distribution and an unnatural appearance.

The breast lies primarily on the pectoralis major muscle, which contributes to the
definition of the chest wall. Along with the serratus anterior muscle laterally, the pectoralis
major provides a stable surface against which the breast sits [23,24]. Depending on the
patient’s anatomy and the desired outcome, HA fillers can be injected either submuscularly
(beneath the pectoralis major muscle) or subglandularly (above the pectoralis major but
beneath the glandular tissue). Subglandular injection is usually preferred as it minimises
interference with posttreatment breast imaging and palpation. Submuscular injections may
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be recommended for patients with minimal breast tissue, as the pectoralis muscle may
provide additional coverage and help prevent visible lumps [11].

1.2. Neurovascular Anatomy

Vascular supply to the breast plays an essential role in ensuring safe HA filler injections.
The breast is predominantly supplied by branches of the internal mammary artery and
the lateral thoracic artery. The internal mammary artery runs along the medial aspect
of the breast, while the lateral thoracic artery supplies the lateral and inferior portions.
Smaller branches from the intercostal arteries and thoracoacromial artery also contribute
to the vascular network. Understanding the anatomy of these vessels is crucial to prevent
complications such as intravascular injection, vascular occlusion, haematoma formation,
or tissue necrosis [25]. Pre-procedure imaging, such as ultrasound, is indispensable for
mapping vascular structures, ensuring that injections are delivered at the correct depth and
avoiding inadvertent damage to blood vessels.

The sensory innervation of the breast is primarily derived from the anterior and lateral
branches of the intercostal nerves, which provide sensation to the breast and nipple. Care
must be taken during HA filler injection to avoid damage to these nerves, particularly in
patients with smaller breasts where nerves are more superficial [26-29]. Although HA
fillers are generally safe and minimally invasive, inadvertent nerve injury can lead to
altered sensation or discomfort post procedure. Proper technique and attention to nerve
anatomy can help avoid this risk and ensure comfortable recovery for the patient.

1.3. Pre-Procedural Planning and Imaging

The breast is not a static structure; it changes shape and position with movement,
particularly in active individuals. For younger women with more elastic skin and tissues,
maintaining the breast’s natural mobility is crucial for an aesthetically pleasing result. The
retromammary space is ideal for HA filler placement as it allows the filler to move naturally
with the surrounding tissues, preserving the breast’s dynamic movement. Superficial injec-
tions, however, may result in a fixed, unnatural appearance that does not accommodate the
breast’s natural range of motion. This is especially important for women with more active
lifestyles, where preserving mobility is critical for a natural and functional outcome [30,31].

The size and shape of the breast before augmentation are key factors in determining
the optimal approach for HA filler injection. Patients with larger breasts or those seeking
modest enhancement may benefit from subglandular placement, where the filler can subtly
increase volume without significantly altering the overall shape. Conversely, patients with
smaller breasts or those seeking more significant augmentation may require submuscular
placement to achieve the desired volume and contour. Additionally, breast ptosis (sagging)
should be considered, as more ptotic breasts may require additional support from filler in
the upper pole to restore a youthful, lifted appearance.

Pre-procedural imaging is crucial for safe HA filler breast augmentation. Ultrasound
helps visualise key internal structures, such as the pectoralis fascia, retromammary space,
and vascular network, ensuring precise and safe filler placement [32]. Additionally, 3D
imaging systems can simulate post-procedure results, giving patients a clear preview of
expected outcomes. Detailed planning, considering body type, breast volume, and aes-
thetic goals, ensures the appropriate filler volume and technique for natural, proportional
results [33].

1.4. Filler Properties and Injection Techniques

Breast augmentation using HA filler is best suited for patients seeking modest breast
enhancement and those who prefer non-surgical treatment. HA fillers offer a less invasive
alternative to traditional implants, with lower costs and minimal recovery time. However,
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HA fillers are not permanent and require periodic touch-ups, which may lead to high costs
in the long term. In contrast, traditional implants provide a permanent solution but come
with risks and a longer recovery period. For those seeking a minimally invasive approach
and are willing to undergo periodic treatments, HA filler can be a viable option, while
others may prefer the permanence of implants despite their higher upfront costs.

Achieving optimal results with HA fillers depends on the following key properties:
cohesiveness, elasticity, and volume retention. Cohesiveness ensures that the filler remains
in place and prevents migration, while elasticity allows it to return to its original shape,
preserving a natural feel and movement. These properties are particularly important in
breast augmentation, as they contribute to a smooth, even result that integrates well with
surrounding tissues. Volume retention is another crucial factor for long-lasting results.
Fillers with a low Modified Substance (MoD) index break down more slowly, offering
longer-lasting effects [34-36]. Additionally, HA fillers are biocompatible and integrate
effectively into the body, reducing the risk of adverse reactions or complications. This
makes them a preferred choice for non-surgical breast augmentation, where the goal is to
enhance volume and contour while maintaining natural aesthetics. The ability to select
the appropriate filler based on the patient’s specific anatomical characteristics ensures a
harmonious and natural outcome [37].

The effectiveness and safety of HA filler-based breast augmentation rely on precise
injection technique and the choice of appropriate cannula size and length. In this procedure,
a 14-gauge, 30 cm long surgical cannula is commonly used. This cannula size allows for the
safe distribution of the filler within the targeted areas, while its length ensures that the filler can
be evenly distributed across a large volume of tissue, particularly in the retromammary space.

The dual-plane method is commonly preferred for this procedure, where the filler is
placed beneath the pectoralis major muscle in the upper breast and into the subglandular
space in the lower portion [38—40]. This technique creates a natural teardrop shape, enhanc-
ing the upper pole while preserving a soft, rounded lower contour. It also reduces the risk
of rippling and visible lumps, making it highly effective for achieving a natural aesthetic.
For patients with thin breast tissue, a submuscular approach may be chosen. This method
places the filler entirely beneath the pectoralis major muscle, offering better concealment
and support [11].

The key to both techniques is precise filler placement guided by pre-procedural
imaging and a thorough understanding of the breast anatomy. A proper depth and angle
of injection are essential to avoid complications such as vascular occlusion, asymmetry, or
overfilling, which could distort the natural shape or movement of the breast. Practitioners
must ensure that the filler integrates seamlessly with surrounding tissues to maintain a
natural appearance and mobility.

Patients can be put under local or general anaesthesia, depending on the plane of
injection or the patient’s request. Skin entry sites are usually at the anterior axillary line
along the lateral pectoralis major border or lateral part of the submammary fold. Injections
are made through multiple passes, leaving multiple deposits in the desired plane [11].
Continuous moulding of the injected deposits during and after the injections is crucial.

1.5. Post-Procedure Care and Complication Management

After HA filler-based breast augmentation, patients should avoid vigorous physical
activity for several weeks and wear a supportive bra to help maintain breast shape. Unlike
implants, HA fillers integrate naturally over time without the need for postoperative
massage. Regular follow-up visits, typically at 1 week, 1 month, and 6 months, are essential
for monitoring filler placement and complications at an early stage. Patients should be
informed of the need for periodic maintenance treatments as HA fillers degrade over time.
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Practitioners must be prepared to manage several risks, with intravascular injection
being one of the most serious [41]. If not addressed promptly, it can lead to tissue necrosis.
Ultrasound guidance during the procedure helps reduce this risk by visualising blood
vessels and preventing inadvertent injection [42,43]. If an intravascular event occurs, imme-
diate use of hyaluronidase can dissolve the filler and prevent further tissue damage [44].

Other potential complications include filler migration, asymmetry, and the formation
of granulomas or nodules. Filler migration, granulomas, and nodules can be managed
with manual massages or hyaluronidase, while asymmetry may require additional filler
injections. In rare cases, surgery may be necessary [45—48]. Like traditional implants,
HA fillers may cause capsular contractures [49]. Submuscular injection may lower the
incidence of capsular contracture, as has been observed with submuscular placement of
implants [50]. Capsular contracture of implants requires surgical intervention to remove
or replace the implant, while capsular contracture of filler can be resolved by closed
capsulotomy [11]. Regular follow-ups are crucial for early detection and timely intervention
in case of complications.

2. Case Studies

To illustrate the effectiveness of HA fillers in breast augmentation, we present four case
studies that demonstrate the versatility of this approach in achieving natural, aesthetically
pleasing results. Written consent was provided, by which the patients agreed to the use
and analysis of their data. This study was conducted in compliance with the principles set
forth in the Declaration of Helsinki.

2.1. Case 1: Subtle Enhancement in a 29-Year-Old Female

This patient sought a minor increase in breast size, aiming for a more proportional
figure without undergoing surgery. The dual-plane technique was utilised to inject 300 cc
of HA filler (e.p.t.q. eve X, Jetema Inc., Seoul, Republic of Korea) into each breast. The
filler was placed in both the subglandular and submuscular planes to create a natural
teardrop shape. Ultrasound guidance was used throughout the procedure to ensure precise
filler placement and to avoid vascular structures. The patient reported minimal pain post
procedure and was able to resume daily activities within a few days. At the 6-month
follow-up, the filler had maintained its position, and the patient expressed satisfaction with
the subtle enhancement (Figure 1). However, after one year, a minor top-up was required
to maintain volume.

2.2. Case 2: Moderate Volume Enhancement in a 35-Year-Old Patient with Thin Breast Tissue

A 35-year-old woman with thin breast tissue sought a more noticeable increase in
breast volume while avoiding the risks associated with surgery. To achieve the desired
result, 350 cc of HA filler (e.p.t.q. eve X, Jetema Inc., Seoul, Republic of Korea) was
injected into each breast, with a focus on submuscular placement to provide better coverage
and reduce the risk of visible lumps. Due to the patient’s anatomical limitations, the
submuscular approach was deemed the most appropriate, as it allowed the filler to be
concealed beneath the muscle, ensuring a smooth contour. Ultrasound imaging was
used during and after the procedure to confirm the correct placement and monitor the
filler. At her 6-month follow-up, the patient reported a high level of satisfaction with the
results, noting that the filler had not migrated, and her breasts maintained a natural, fuller
appearance (Figure 2).
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Figure 1. (A). Pre-procedure image of a 29-year-old female patient seeking subtle breast augmentation

using the dual-plane technique. The patient desired a proportional increase in breast volume without

undergoing surgery. (B). Immediate post-procedure image taken after the injection of 300 cc of HA

filler (e.p.t.q. eve X, Jetema Inc., Seoul, Republic of Korea) into each breast, showing a subtle but

noticeable increase in breast volume with a natural contour and smooth integration of the filler.

(©). Ultrasound images from 9 o’clock of the breast before (left) and after (right) HA filler injection in

the retromammary space, over the pectoralis fascia. An overall increase in the thickness of the breast

is observed. (D). Ultrasound images from 6 o’clock of the breast.
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Figure 2. (A). Pre-procedure image of a 35-year-old patient with thin breast tissue, seeking a more
noticeable increase in breast volume through a non-surgical approach. (B). Inmediate post-procedure
image taken after receiving 350 cc of HA filler (e.p.t.q. eve X, Jetema Inc., Seoul, Republic of Korea)
into each breast using the submuscular injection technique. The image shows significant volume
enhancement with no visible lumps or irregularities, demonstrating the successful placement of filler
beneath the pectoralis major muscle.

2.3. Case 3: Subtle Enhancement for a 32-Year-Old Model

A 32-year-old model desired a subtle breast enhancement that would complement
her build without impeding her active lifestyle. Due to her occupation, she was keen to
avoid the downtime associated with surgery. A total of 250 cc of HA filler (e.p.t.q. eve
X, Jetema Inc., Seoul, Republic of Korea) was injected using the dual-plane technique to
provide a modest increase in breast volume while maintaining a natural contour. The
procedure allowed the patient to return to physical activity within a week. Post-procedure
ultrasounds confirmed that the filler had integrated well into the breast tissue, and at the
1-year follow-up, the patient remained pleased with the result. The patient appreciated the
lack of visible scarring and the ability to return to her routine quickly (Figure 3).

Figure 3. (A). Pre-procedure image of a 32-year-old fitness model who opted for a subtle enhancement
to maintain a natural balance with her athletic physique. (B). Inmediate post-procedure image taken
after the injection of 250 cc of HA filler (e.p.t.q. eve X, Jetema Inc., Seoul, Republic of Korea) into each
breast. The image illustrates a maintained natural breast contour that complements her frame, with
no visible scars or complications.
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2.4. Case 4: Post-Breastfeeding Volume Restoration in a 36-Year-Old Mother

This patient, a 36-year-old mother of two, sought to restore volume and shape to her
breasts following significant volume loss after breastfeeding. She was hesitant to undergo
surgery but desired a noticeable improvement in breast fullness. A dual-plane approach
was employed, with 300 cc of HA filler (e.p.t.q. eve X, Jetema Inc., Seoul, Republic of Korea)
injected into each breast, primarily targeting the upper pole to correct volume loss and
create a slight lift. The procedure restored the patient’s breasts to a fuller, more youthful
shape. Mild swelling and tenderness were reported post procedure but subsided within a
week. At the 6-month follow-up, the patient expressed great satisfaction, noting that her
breasts felt natural and had regained their pre-pregnancy appearance without the need for
invasive surgery (Figure 4).

Figure 4. (A). Pre-treatment image of a 36-year-old mother of two, seeking volume restoration
following breastfeeding-related changes. (B). Inmediate post-procedure image taken after receiving
300 cc of HA filler (e.p.t.q. eve X, Jetema Inc., Seoul, Republic of Korea) in each breast, primarily
targeting the upper pole. The image shows restored breast fullness and a slight lift, with a rejuvenated
shape and no visible signs of surgery.

3. Discussion

These four case studies highlight the versatility of HA fillers in breast augmentation,
effectively addressing a range of aesthetic goals, from subtle volume enhancements to
moderate restoration of breast shape. Ultrasound guidance was used in the pre-procedure
phase of each case to accurately map anatomical landmarks and ensure safe filler placement
in the appropriate anatomical layers. This technique is valuable in reducing the risk
of complications, such as vascular injury, filler migration, and asymmetry, which can
negatively affect both aesthetic outcomes and patient safety [51,52]. The selection of the
appropriate filler is critical to achieving optimal results, and high-cohesiveness fillers, in
general, offer better shape retention and more natural integration with the surrounding
tissue, enhancing the overall aesthetic result [34,36].

One of the primary advantages of HA fillers is their minimally invasive nature, which
contrasts with more traditional breast augmentation methods, such as implants. However,
there are limitations and challenges to consider. One significant limitation is the temporary
nature of HA fillers. Over time, these fillers degrade and require periodic touch-ups to
maintain the desired aesthetic [36,53]. This presents a fundamental contrast with silicone
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or saline implants, which offer a more permanent solution but are associated with a range
of risks, including capsular contracture and the need for surgical revision. Patients must
be fully informed that although HA fillers provide immediate aesthetic results, they will
require ongoing maintenance to sustain volume and contour.

Cost is another crucial factor in patient decision-making. While the upfront cost of HA
filler treatment may be lower than surgery, the need for repeated treatments over time can
make it a more expensive option in the long run. For patients prioritising a non-invasive
approach and who are willing to undergo regular top-ups, this method may present a
favourable option. However, for those who are seeking a permanent solution, traditional
breast implants might be the more cost-effective and long-term choice.

As with any aesthetic intervention, the use of HA fillers in breast augmentation comes
with potential risks. Filler migration, asymmetry, and the formation of granulomas remain
possible complications, particularly in patients with thin breast tissue or those with highly
active lifestyles [6,54]. These risks can be mitigated with careful injection techniques, the
use of cohesive fillers, and vigilant post-procedure monitoring. Follow-up appointments
are critical for identifying and addressing complications early, ensuring optimal outcomes.
While further investigation is needed for the incidence of capsular contracture with HA
fillers, it remains a complication to monitor for, particularly in patients who have previously
had implants.

In terms of long-term outcomes, the patients in this study reported high satisfaction
levels at both the 6-month and 1-year follow-up, with the results maintaining their shape
and volume. Minor temporary swelling and tenderness were the only complications
observed during the recovery period. However, it is important to recognise that HA fillers,
by their nature, require regular touch-ups to sustain results, particularly for patients who
received larger volumes of filler (over 300 cc). As the filler gradually degrades, some
patients may notice a reduction in volume, necessitating further injections.

One important consideration, especially when using larger volumes of HA filler (i.e.,
over 300 cc), is the potential impact on breast imaging, particularly in terms of radiological
follow-up. Changes in breast tissue due to filler injection can alter the appearance of the
breast on mammograms, ultrasound, or MRI, potentially compromising the sensitivity
and specificity of these imaging techniques. Filler-induced changes in the breast may
mimic pathological findings, such as lumps or masses, leading to diagnostic delays or
misinterpretations [55]. Therefore, it is essential for patients to inform their healthcare
providers about their filler augmentation to prevent misdiagnosis. Long-term monitoring
of breast health in patients who have received HA fillers is crucial to ensure that any
pathological changes are promptly detected.

Ultrasound is a non-invasive and cost-effective device that offers visualisation of skin
layers and injectables [56]. While the use of ultrasound guidance during the injection
process helps prevent complications during the procedure, ultrasound imaging is highly
operator-dependent and factors such as observer bias and interpretation variability may
influence the accuracy of anatomical assessments. Training in ultrasound interpretation as
well as sufficient hands-on experience is crucial [57]. According to the DERMUS group,
each physicist must perform at least 300 ultrasound procedures annually to maintain
the required level of competency, and standardised reports of the examination should
be recorded and kept with the images [58]. Further research is needed to evaluate how
HA fillers interact with radiological imaging and to develop best practices for monitoring
patients post augmentation.

Finally, when large volumes of HA filler are used, it becomes necessary to reconsider
the term “minimally invasive”. While HA filler-based breast augmentation is less invasive
than surgical breast implants, larger volumes (exceeding 300 cc) significantly increase
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the complexity of the procedure and potential risks. Such treatments demand careful
consideration, as they require more intensive post-procedure monitoring and the need for
regular touch-ups to maintain the desired results. Future research could investigate the
integration of fat or cellular injections with HA fillers to improve their efficacy in breast
augmentation procedures, as transferred autologous fat demonstrates prolonged viability
and requires fewer additional injections compared to HA fillers [59,60].

4. Conclusions

HA fillers show promise as a minimally invasive option for breast augmentation,
providing moderate volume restoration and natural aesthetic results. While ultrasound
guidance and careful filler selection are essential to minimise complications, the temporary
nature of the fillers requires periodic maintenance treatments. Long-term follow-up is
needed to fully understand the sustainability of results and the potential impact on diag-
nostic imaging, as fillers may obscure pathological findings. Further research is crucial to
evaluate the long-term safety and efficacy of HA fillers in breast augmentation.
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